Introduction: Depression and dementia are two diseases with a high prevalence worldwide and many features in common. Dementia is a progressive disorder being Alzheimer's Disease the most frequent type. On the other hand, depression represents the first worldwide cause of disability. The objective of this review is to analyze depression as a risk factor in the development of Alzheimer's Disease and to highlight the role of nurses regarding prevention in this field. Methods: A bibliographic systematic search in diverse data bases was done. It is necessary to highlight PubMed as the main data base from which the majority of articles included were obtained. Results and discussion: There are mainly three hypotheses about the relationship between depression and dementia: depression as a risk factor, depression as a prodrome or depression and dementia as two independent pathologies. Moreover, there are a lot of aspects that must be taken into account in each case adding more complexity to the investigations. At the neurobiological level there is also evidence of common pathological mechanisms for both diseases. In addition, prevention has to be emphasized as a key point in the treatment of these disorders and nurses play a crucial role in early diagnosis and health education. Conclusions: Depression as a risk factor to Alzheimer's Disease has been demonstrated in many studies. However, there is not a conclusive agreement and, therefore, it is crucial to continue investigating the relation between depression and dementia.
INTRODUCTION
Dementia, especially Alzheimer's Disease (AD), and depression, are two of the most prevalent pathologies worldwide. Both of them are closely linked and affect, mainly, to the elderly. The relationship between this two diseases is complex and, in spite of all the studies made about the central topic of this bibliographic review, the number of hypotheses are still very numerous and there is not a clear conclusion. Firstly, it is necessary to highlight dementia as a chronic and progressive disorder characterised by damages on memory, intellectual skills, behaviour and the ability to carry out daily life activities. It represents one of the first causes of disability and dependence in the elderly who are the most affected by this pathology although dementia is not a normal consequence of the aging (1) .
In particular AD represents between the 60-70% of the dementia cases, in Spain there are around half a million persons that suffer from this pathology (2) . Its principally risk factor (RF) is the age, being 65 years old the main age of diagnosis. Other important RF are the genotype apolipoprotein E (APOE) e4, the use of no-steroidal antiinflammatory drugs, diabetes mellitus, traumatic brain damage, family history of AD, different cardiovascular diseases, a low educational level or depression (2, 3) .
Regarding to physiopathology, AD causes damage on neurons, reducing the number of synapses and, as consequence, the global cerebral activity. It happens due to protein accumulation inside the neurons, in form of β-amyloid plaques, and outside in form of neurofibrillary tangles formed by a specific type of protein called tau. In addition to the APOE-e4 genotype, before mentioned, it is important to highlight the genetic damage that takes place in AD as consequence of mutations in three different genes: amyloid precursor protein, presenilin 1 and presenilin 2 (3) .
On the clinic progression of AD we can stand out three different phases. During the first one the damage affects to the recent memory with symptoms as depressed mood, indifference, personality changes, among others. In the intermediate phase remote memory is also affected, starting to emerge difficulties to realise daily life activities. Finally, in the third phase, the patient is completely dependent (2) .
Depression is one of the most important RF for AD. It is a mental disorder with a high morbidity that affects more than 300 million people and that represents the first worldwide cause of disability. It is more frequent on women than men and, on its worst stage, can trigger on suicide. It is characterised by sadness, loss of interest or pleasure, guilty feelings or lack of self-esteem, sleep or appetite disorders, tiredness and lack of concentration (4) .
Depression is a multifactorial pathology and, as consequence, RF involved on its appearance can be very diverse. It can be personal-social, cognitive and/or family or genetic factors (5) . Regarding to biological factors, there are many studies that demonstrate a clear relation between depression and changes on the structure and functions of the brain. Structurally, it stands out the affectation on three different areas: hippocampus, amygdala and cerebral cortex. In particular it is noticed a reduction on the volume of the hippocampus that plays an important role on the development of depression (6) .
Among the neurobiological mechanisms that take part on the development of depression it is necessary to highlight: the dysfunction of the hypothalamic-pituitaryadrenal axis, the lack of monoamines (serotonin, norepinephrine and dopamine), changes at the neuronal plasticity and neuroinflammation (7) .
Having in mind all the exposed characteristics, the central issue of this bibliographic review is to explain the connection between this two disorders, depression and dementia, and to highlight the importance of knowing the mechanisms of that relation. Nowadays for AD, despite all the efforts made to find an efficient treatment, it is not any that stop definitely the progression of the disorder. Because of this the prevention of the RF is one of the most important ways that nurses have to fight against this pathology and against all the consequences that it represents to the patients and their families.
Therefore, the principal objective of this review is to analyze depression as a risk factor in the development of AD, explaining the different hypothesis and analyzing the possible neurobiological relation between them. Likewise, to identify the nurse role in the prevention area for both diseases, AD and depression.
MATERIAL AND METHODOLOGY
This project consisted in a rigorous and reproducible systematic bibliographic review about the phenomenon of study. The Descriptors in Health Sciences (DeCS) and Medical Subject Headings (MeSH) were used as well as different keywords to search for studies related to the subject under review. This search has been done using different sources of information detailed below.
Search Engines
1. Google (http://www.google.com): firstly it was used to read general information with the objective of getting a global vision of the topic and, afterwards, for searching concepts and manuals. 
Specialized web pages
Specialized web pages were used to search concepts, classifications and epidemiological data. It stands out: With the aim of reducing the results in order to adapt perfectly the search to the objectives of this review, the following inclusion-exclusion criteria were used:  Inclusion criteria: all articles in English or Spanish were taken into account.
Because of all the technological and health advantages that are continually made, the search was limited to the last five years. This temporal limitation was not considered in some exceptional cases because of the relevance of some articles to the matter. Moreover, the aim was to filter the articles in order to obtain a varied, non-repetitive and complete final selection that provide a detailed view of the subject and that allow to point out controversies. Also, other articles and documents were taken from the bibliography of the selected ones.  Exclusion criteria: all the articles published in a different language from English or Spanish, those which do not focus on the main topic of this review or without relevant information were dismissed.
Despite of realising a meticulous search on all the cited sources of information, the principal database that sustained this review was Pubmed because of the high quality and utility of its studies.
RESULTS AND DISCUSSION
Most part of the selected studies examine dementia and AD jointly, because of that the term "dementia" will be used, especially in the title of the sections, but in principal reference to AD, specifying when it has been reflected in the study.
Relationship between depression and dementia:
The AD is related to several RF that can be classified in modifiable (low educational level, depression, vascular RF and physical inactivity) and not modifiable (age, ethnic group, genetic factors) (8) (9) (10) .
Depression is included in the group of the modifiable RF in reference to numerous studies that demonstrated it. With all, as mentioned before, because of the current debate about the role of depression on the development of AD and other dementia types, we have to differentiate three different hypothesis (11, 12) :
Depression: risk factor for dementia:
First of all, it is necessary to clarify the concept of RF, that is any circumstance that increase the probability of develop a pathology (13) . Therefore, when it is mentioned depression as RF, it means that suffering from depression increases the probability of suffering, afterwards, AD or other type of dementia.
Memory problems are one of the most common symptoms on depressed people, being present in 40% of the cases (14) ; those memory problems are objective confirmed by the realization of cognitive tests. Additionally, it is also proved that depression accelerates the cognitive deterioration when it occurs in patients that suffered, previously, from dementia (11) .
In spite of all the explained before, in practice, the similarity between the symptoms of both pathologies makes the differential diagnosis very difficult. Therefore, when
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depression is analyzed as a RF, it is necessary to bear in mind several aspects that have influence in that relationship:
A. The nature of the depressive disorder:
It is necessary to differentiate, principally, between chronic depression or isolated depressive attacks; and between a first depressive attack or a recurring depression.
Several studies have proved that people with chronic depression show higher risk of developing any type of dementia (in particular AD) than those with only one isolated attack during their lives (11, 15) . In addition, the severity of the disorder has also a proportional influence, the higher it is the higher would be the risk (14) . Specifically, a longitudinal study realised in Zaragoza in 2015 analyzed the relationship between AD and severe depression, persistent depression, first depressive attack and not treated depression. The results of that investigation proved an increase on the risk of developing AD in those individuals with severe depression or not treated depression. It was also found an increase on the risk, even not as clear, in individuals with a first depressive attack, however it was not found association between persistent depression and AD (9) .
B. Symptomatology of depressive disorder:
In relation to the previous point it is the symptomatology, changing the relation between depression and dementia according to the pattern of depressive symptoms.
A prospective cohort study done in different cities of the United States between 2014 and 2015 concluded that high and raised symptoms of depression meant an independent RF for dementia, while moderate and raised symptoms were consequence of a dementia disorder already in progress (16) .
The studies focussed on the two previous sections stand out the importance of knowing the characteristics of the depressive disorder and the progression of its symptoms. However, this is the weak point of many studies that use, as diagnostic method for depression, uniform scales without making a difference between chronic depression, first attack, severity of the disorder, etc. In addition, these studies make the diagnosis in just one point of the study period without having in mind the changes that take place over time. The consequence of these is a greater variety on the results and less validity (12, 13) .
C-Onset / development moment of depression:
Several studies highlight the onset / development moment of the depressive disorder as a crucial point on the determination, or not, of depression as a RF. Based on this, it is necessary to make a difference between early depression (if it takes place before the old age) or late depression (if it takes place, for the first time, after 50-60 years old). Many studies conclude that early depression is a RF for dementia, while late depression, that takes place closer to the diagnosis of dementia, could be a prodrome of it (11) .
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Nevertheless, there is not consensus in this point. A study carried out with the objective of evaluating the relation between dementia and various modifiable RF, stood out depression as a RF on the development of all types of dementia and, in particular, late depression as a RF to AD (8) .
In agreement with the previous one, Diniz and Cols. (2013) (15) , concluded that late depression is related with a higher risk of developing AD and vascular dementia. In contrast, Burke and Cols. (2016) (17) , found risk association regardless of the moment of development of depression.
Depression: prodrome of dementia:
In the same way as in the case of the concept of RF, it is important to clarify the definition of prodrome in order to analyze depression as one. A prodrome is an early manifestation of a pathological process, it means, a symptom that precede the onset of the pathology (13) .
The temporal aspect, explained in the previous section, is the base of the studies that affirm that depression is not an independent RF, if not a prodrome of dementia.
Several studies affirm that depression as a prodrome is the result of the selfassessment of the individual that, conscious of his own loose of cognitive functions, develop, as an answer, a depressive disorder. The difficulty in this point is that the prodrome period of dementia is not well delimited and could spread throughout ten, or more, years before the diagnosis (11, 16) . As a consequence, it is very difficult to differentiate which depressive symptoms are in that prodome period and could be a result of a dementia disorder in progress and which not.
In a cohort study, realised by Singh-Manoux and Cols. (2017) (12) , about the progression of the depressive symptoms previous to the diagnosis of dementia, it was done a retrospective analysis of the results throughout 28 years. Those results did not support the hypothesis of depression as a RF, concluding that depression is a consequence of the preclinical phase of dementia. This happens because it was only found relation between dementia and depression, regardless of the depressive characteristics (chronic, recurrent etc.), when the symptoms appeared in the previous decade of the dementia diagnosis.
In agreement with the results of the previous study, another investigation, focussed on AD, concluded that if depression is a prodrome of AD it has to be temporal proximity between the onset of depression and the onset of dementia instead of depressive symptoms that remit and reappear later. Based on this, late depression has to be a prodrome of AD (13) . Therefore, to establish depression as a consequence of the dementia development and not as a RF, it is necessary to have in mind that the disorder could not be detected at its beginning. It means, to accept that the temporally proximity between the onset of both pathologies define the relationship between them do not have to be correct if the diagnosis is done late (13) .
In relationship with the previous, Ownby and Cols. (2006) (18) set out as one of their objectives to study the importance of the temporally period between the diagnosis of both pathologies. Their hypothesis established that if the association was negative, it means, the smaller the temporal period between diagnosis of both disorders was, the biggest would be the risk of AD, then depression would be a prodrome. In contrast, if the relationship was positive and, therefore, the bigger the temporal period between them was, the bigger would be the risk, so depression would be an independent risk factor to AD. After the realisation of their investigation, they concluded that the relation was positive and, therefore, depression would be an independent RF to AD.
Depression and dementia independent pathologies:
The third hypothesis is based on the fact that depression and dementia are two pathologies of the old age and, therefore, simultaneous.
To this is necessary to add that these pathologies have common risk factors and symptomatology. Some of these common symptoms are memory problems and sleep disturbances; while among the common risk factors stood out the low economic level, social isolation and vascular RF, among others.
On the other hand, both pathologies also share neurobiological characteristics: inflammation, neurodegeneration, variations in the hypothalamic-pituitary-adrenal axis, etc. (11, 12) . Those common characteristics could cause errors on the diagnosis. Because of that, a depressive person could be mistakenly diagnosed from dementia or, on the contrary, it could be associated the symptoms to a depressive disorder being, in fact, a dementia process (13) .
Despite the previous, it does not exist enough evidences that support this third hypothesis. Several studies that had had in mind, in the moment of analyzing the results, the common RF for both pathologies, still concluding that depression is an independent RF (11) .
Neurobiological explanation:
All the explained before has a neurobiological basis. The development of both pathologies, depression and AD, is related with some genetic aspects and pathological processes that provide consistency to the hypothesis that relates them.
Genetic aspects:
First of all, it is necessary to mention the genetic role in the appearance of both disorders, especially in AD as in its development is crucial the genetic transmission (17) . The way in which individuals answer to the ambient factors would depend, partially, of their genetic information. Like this, the existence or not of different genotypes could determine a higher risk of development a pathology. In the case of AD a gene implicated on its development is APOE (17) . It is, therefore, a not modifiable RF, but it is important to bear in mind the risk that mean its presence in combination with other modifiable RF as depression.
There are three variants of the genotype APOE: e2, e3, e4. The presence of e2 is considered neuroprotector and, even, has been pointed out that could delay the onset of AD. However it is demonstrated that e3 and, above all, e4 increase the risk of its development (17) . In addition, it is estimated that 40-65% of the people who suffer from AD have one or two copies of the genotype APOE-e4 (3) .
A study carried out with the aim of determining the association between depression, sleep disturbances, APOE and dementia, concluded that even there was not found a direct relation between depression and the genotype APOE, the risk of developing AD is higher in people who have the genotype APOE-e4 and depression jointly than in those who only have one of the variables (17) .
The importance of this is that, despite there are some RF not modifiable, like the genotype APOE, it is possible to act against other modifiable that increase the effect of the not modifiable, like depression.
Neuropathology mechanisms:
Several investigations connect depression and dementia by different pathological mechanisms at the neurological level. The principal ones are explained in table 1. 
Reduction of nerve growth factors.
Both in AD and depression it is proved that take place a reduction in the number of nerve growth factors. Among them it is necessary to highlight the BDNF (brain-derived neurotrophic factor).
Hyperactivity of the hypothalamicpituitary-adrenal axis.
During depression it takes place an overstimulation of the hypothalamic-pituitaryadrenal axis that, in answer to the stress, increases the liberation of glucocorticoids (cortisol). This causes atrophy in the hippocampus that is related with loss of neurons, having harmful effects on memory and could cause the onset of dementia.
Increase of vascular disorders
The proper cerebral functioning depends, directly, on the vascular system. Vascular alterations, related in many occasions with depressive processes and habits (smoking, inactivity etc.), cause variations on the brain that contribute to the development of AD.
Neuroinflammation
During depression it takes place, principally by the activation of the microglia, an increase in the release of proinflammatory cytokines. This increase causes brain damage and leads to the development of AD.
Own elaboration using the reference bibliography 11, 14, 19, 20 . Alzheimer's Disease (AD).
These pathological processes are not mutually exclusive, that is, they are connected and usually happen simultaneously. Because of this, the investigation at neurobiological level is really diverse and varied, taking place, again, controversies (11) . Particularly, a study realised by Wilson and Cols. (2016) (21) , with the aim of determining if depression is related with the dementia pathological processes, concluded negatively. They studied the possible relation between depression and six dementia pathological marks: neurofibrillary tangles of protein tau, β-amyloid plaques, Lewy bodies, sclerosis of the hippocampus and microscopic infarcts. However, after the investigation, they only found relation between depression and the formation of β-amyloid plaques (21) .
In contrast, another investigation, which principal objective was to study the relation between synapsis degeneration, depression and AD, found a positive association and also stood out other common processes between the disorders such as neuroinflammation (7) .
Prevention and nurse role:
As it was mentioned before, with a pathology as Alzheimer's Disease the prevention of its RF is crucial.
There are many studies that try to emphasize on this point. In particularly, one published on the Lancet Neurology journal and realised with the objective of reflecting the importance of prevention in AD, concluded that one third of AD cases can be attributed to modifiable RF. Throughout the mentioned investigation, it was calculated the attributable risk (proportion of AD cases attributable to a RF) of seven modifiable RF which association with the disease is scientific proved: diabetes, hypertension, obesity, physical inactivity, depression, smoking and low educational level. The results determined that a decrease, per decade, of the 10% in the prevalence of each RF, would reduce in a 8.3% the worldwide prevalence of AD estimated to the year 2050, which is estimated around 106.2 million cases. While a reduction in the 20% would reduce the AD prevalence in a 15.3% (10) . See figure 2. (10) . Alzheimer's Disease (AD) Risk Factor (RF). Despite the strength of the investigation results, at the moment of assessing them, it is necessary to have in mind certain limitations of the study. On one hand, the relation between AD and the studied RF could be altered by some unknown or not evaluated RF. And, on the other hand, the calculations were done in specific moments, without analyzing the variation that could happen throughout time and through the different generations. For example, the changes that could be carried out in the following years to improve the educational level would affect people younger than those who are really going to be in risk of developing AD in 2050, which is the year taken as a reference to calculate the results (10) . Specifically, depression, RF of higher interest in this review, is defined as a pathology that could be prevented and, therefore, its early treatment could delay, at the same time, the development of dementia (15) . One point in which the investigations that study prevention agree is the importance of the role played by the health staff and, in particularly, the role of nurses (17, 19) .
In particularly, a study published in the Journal of Nursing Scholarship journal, (one of the journal edited by the Sigma Theta Tau International Honor Society of NursingSigma-which is the second biggest nurse organization worldwide) about depression as a RF for different pathologies, among them AD, stood out the nurse function in the preventive area. It pointed out that, in the first place, it is necessary to know the nature and the principal signs and symptoms of depression to be able to detect it early or even be able to anticipate its development by adopting the most optimal preventive measures. In the same way, it is necessary to know the relation between depression and other pathologies, in this case AD, and its possible role as RF to be able to act directly on the depressive disorder and, at the same time, indirectly preventing the development of other pathology. For this it is crucial a good nurse-patient relationship (19) .
Another basic aspect on the preventive level is the health education (17) . An optimal educational level, the practice of physical activity, and good social relationships increase the cognitive reserves of the individuals (14) . In this point, primary attention is so important and nurses must assume their responsibility on the education of patients. This responsibility does not only consist on giving patients information about the adverse effects of theirs bad acts, but also on trying to help them to, gradually, change those bad habits for healthier ones that remain throughout time (15) .
Bearing in mind the nurse work, that does not only consist on take care of the person affected by the disease, but also of the family, we have to know the current characteristics of the caregivers and family; adapting our job to the emerge needs. Health education and prevention, therefore, has to focus not only in the patient but on the community where he/she lives. Relatives are, in many cases, the informal caregivers at home, which is a field that is gaining higher importance in the last years. The principal caregiver is represented, in most part of the cases, by a female figure, motivated by the gender role and its implications at home. In relation with this, the role of nurses gains, if it is possible, a higher importance on the context of the current care scene; it is still an activity that involves the binomial caregiver/patient and that is prolonged throughout time, being necessary to get used to it (22) (23) (24) .
In conclusion, the strategies of prevention, early diagnosis and correct treatment of depression have a great importance to fight against AD. But also, they have a great general effect on the health system, because depression is a RF to many
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Limitations and considerations:
 Continuous reference to dementia in general, despite being AD the main objective of this review, due to the shortage of studies focus exclusively on AD.  This review has been based principally in observational studies and bibliographic reviews due to the small number of clinical trials about the topic. In addition, the lack of studies realised at national level made it difficult to include investigations developed, particularly, in Spain.
CONCLUSIONS:
After an exhaustive analyze of the different studies included in this review the following conclusions were drawn:
 It was found support, among the science community, to establish depression as a RF for the development of AD.  There are, nowadays, three hypothesis that try to explain the role of depression on the development of dementia: (a) depression as a RF for the development of dementia, (b) as a prodrome for dementia, and (c) depression and dementia two independent pathologies but coincident in their development.  Nowadays, the hypothesis that establishes depression as a RF is the most accepted one, but the one that establishes depression as a prodrome has also a lot of support so, both of them have to be analyzed in future investigations.  Depression is closely related, not only with AD but, with dementia in general.  At the neurobiological level exists coincidence in the pathological processes that take place in both disorders being, moreover, a crucial point to explain the relation between them.  Prevention and early diagnosis are two of the most important points in the treatment of this two priority diseases to the public health. The work of the nursing staff, who have a huge responsibility in this area, must be focus in the patient but also in the families. In this way, they must provide quality care based on the biggest possible evidence both to the person who is affected by the disease and to his main care caregiver, that in most part of the cases is a woman.  Depression and AD are two pathologies with many features in common and the nature of their relation is submitted to multiple controversies and scientific gaps. As a result, it is crucial to continue investigating with the objective of achieve a final conclusion and to be able to establish preventive and therapeutic measures in order to reduce the morbidity and mortality associated to both disorders.
